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We recently evaluated a patient with paroxysmal hypotension in whom extensive laboratory investigation revealed features that appear to be distinct from any recognized disorders of vasomotor regulation.
Case Report A 50-year-old Caucasian man was referred to our Cardiovascular Laboratory for the evaluation of frequent episodes of presyncope associated with hypotension. His spells of lightheadedness occurred one to three times daily and lasted 1 minute to 4 though at times he appeared drowsy; his extremities remained warm; he did not become diaphoretic; his pupils were midposition and his pupillary responses to light were preserved; and his respiratory rate generally increased slightly, although he had no striking hyperventilation.
His skin showed stasis hyperpigmentation of the lower extremities. His head, eyes, ears, nose and throat were normal. His jugular venous pulsations were normal, as was his thyroid gland. He had bilateral carotid bruits, which were more prominent on the left. His left ventricular impulse was in the fifth left intercostal space, 12 cm from the midsternal line, and was normal. S, and S, were normal, and an S4 gallop was present. No cardiac murmurs or other abnormal sounds were present. His lungs, abdomen, rectum, and genitalia were normal. The lower extremities showed superficial varicosities and 1 + peripheral edema. The peripheral arterial pulsations were normal. His neurologic examination was within normal limits.
Baseline laboratory data included a chest radiograph that was normal except for some calcification in the aortic knob and an ECG that showed nonspecific ST-T-wave changes only. His ECG was unchanged during hypotension. A complete blood count, urinalysis, serum electrolytes, urea nitrogen, blood sugar, and SMA-12 were within normal limits, except for a uric acid of 8.7 mg%. His prothrombin time was 12.3 seconds (control 11.8 seconds). Partial thromboplastin time was 32.3 seconds (control 39.8 seconds).
Other laboratory data included erythrocyte sedimentation rate (Westergren) 38 mm/hour fluorescent antinuclear antibody titer 1:160 with weakly speckled pattern, VDRL negative, hepatitisassociated (surface) antigen negative, rheumatoid factor negative, LE prep negative, thyroxine 9.8 mg/100 ml, RT3U 27%.
Radioisotope quantification of plasma volume by 1251-albumin was within normal limits. Plasma cortisol was normal. A toxic screen of plasma at the time of admission revealed only trace levels of benzodiazepine metabolites. Urinary excretion per 24 hours of 5-HIAA was undetectable, and of VMA was normal at 3.4 mg. Computerized axial tomography of the abdomen was normal.
Laboratory Evaluation of Hypotensive Episodes
The hemodynamic characteristics of our patient's hypotensive episodes were studied in the cardiac catheterization laboratory and by continuous hemodynamic monitoring on the coronary care unit. Recordings of intra-arterial blood pressure during normotension and during typical hypotensive episodes are shown in figure 1. Hemodynamic measurements obtained in the catheterization laboratory before and during a hypotensive spell are listed in table 2. The initial pulmonary capillary wedge pressure of 18 mm Hg, observed in the catheterization laboratory, followed the injection of radiographic contrast media; more typical measurements during continuous hemo- Valsalva maneuvers during normotension elicited the expected fall in arterial pressure and tachycardia during the late strain phase, followed by the normal "overshoot" of blood pressure with slowing of the heart rate upon release ( fig. 2A) . During hypotension, these responses were markedly blunted ( fig. 2B) We considered several possible causes for our patient's hypotensive spells. Anatomic loss of sympathetic neurons, inflammatory neuritis, or metabolic abnormalities, such as diabetes mellitus leading to autonomic insufficiency, were excluded by the highly transient nature of the hypotensive episodes, the absence of other neurologic dysfunction, and the absence of discernible metabolic abnormalities. In addition, he had no other clinical evidence for the neurologic disorders listed in table IA that have been associated with hypotension. Centrencephalic epilepsy causing stimulation of pathways inhibitory to the peripheral release of norepinephrine was probably ex-cluded by the normal electroencephalogram during hypotension and the lack of a therapeutic response to carbamazepine.
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Intermittent vascular obstruction at the site of his inferior vena cava umbrella filter was excluded by angiographic studies. There was no evidence for right or left atrial myxoma, valvular heart disease, or hypertrophic subaortic stenosis. In addition, intermittent vascular obstruction alone could not explain the failure of the expected signs of reflex sympathetic stimulation to appear with the onset of hypotension.
Abnormal release of vasoactive substances producing vasodilatation and episodic hypotension has been observed in the situations cited in table 1 B, but plasma or urine analyses, the failure of antagonist drug trials, or the lack of other expected concomitant clinical features excluded these known disorders.
The clinical and laboratory data suggesting episodic withdrawal of peripheral sympathetic tone in association with our patient's hypotensive spells are strong. However, the stimuli leading to sympathetic withdrawal were not identifiable, unlike the common form of vasodepressor syncope or the hypotensive syndromes of hypersensitive carotid sinus, micturition syncope, or cough syncope. Also, the duration of his hypotensive periods was often much longer than that observed in these syndromes. There was no evidence of a relationship between our patient's episodic hypotension and the other clinical abnormalities we observed -the history of psychiatric disturbances, the history of venous thromboembolic disease, the carotid bruits, the elevated uric acid, and the moderate antinuclear antibody titer.
We propose that one of two hypothetical mechanisms leads to the apparent withdrawal of sympathetic tone that accompanies the episodic hypotension noted in our patient.
First, the withdrawal of peripheral sympathetic vasomotor tone may be mediated centrally by reduced firing of afferent neurons from the medullary vasomotor centers. The primary stimulus that produces this centrally mediated sympathetic withdrawal could be from higher central nervous system pathways impinging upon the vasomotor centers of the brainstem, or from the activation of the afferent limb of an undescribed vasodepressor reflex, perhaps a sympathetically mediated analogy of the vagally mediated Bezold-Jarish reflex38 in laboratory animals. The opportunity to test this hypothesis must await either identification of a stimulus that produces hypotension in our patient or a method that allows us to record the rate of afferent sympathetic neuronal firing in our patient.
Second, an apparent sympathetic withdrawal could be produced by the episodic release of some unknown endogenous compound, perhaps a tumor product, with inhibitory effects either upon activation of central, pre-or postganglionic sympathetic neurons, or upon the release of norepinephrine from postganglionic nerve terminals, perhaps by stimulation of inhibitory presynaptic a-adrenergic receptors.
